Development of thermotolerance in hsp70 induction-defective mutant of NRK cells.
We investigated the relation between the synthesis of inducible form of heat-shock protein 70 (hsp70) and the development of thermotolerance using NRK (normal rat kidney) cells and their mutant cell line (39-1 cells). In NRK cells, hsp70 was clearly induced by conditioning treatments (42 degrees C for 2 h, 45 degrees C for 15 min or 100 microM sodium arsenite for 1 h). On the other hand, the induction of hsp70 in 39-1 cells was very low or not detectable by these treatments. Other high molecular weight hsps, hsc70 (constitutive form), hsp90 and hsp110 were induced in both cell lines. However, thermotolerance as defined by clonogenic survival was induced in both cell lines to a similar extent by the conditioning treatments. When cells were made thermotolerant by conditioning heating at 45 degrees C for 15 min, the inhibition of protein synthesis after challenge (second) heating was less in NRK cells than in 39-1 cells. This indicated that the extent of 'translational thermotolerance' was much higher in NRK cells than in 39-1 cells. From these results, it is suggested that the synthesis of inducible hsp70 is involved in the translational thermotolerance rather than the development of thermotolerance as defined by clonogenic survival.